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(57) Pecjjepar: 

npeAnaraeTCfi ycTpowcTBO, KOTopoe mcmkst 
6biTb ncnonb30BaHO b xwpyprnn : opToneflMM m 
croMaro/iornn. YcTpotfcrBO o6ecneHMBaeT 
MMHUManbHyjo MHBa3MBHOCTb m yAo6cTBO npw 
npoBefleHMn naaepHbix onepaijMii. 3rn 
npewMyinecTBa Aoc™ra»OTCfl 6naraAapa 
3aKpen^eHMto BHyTpb HaxoHenHwea Jiaaepnofl 

CMCTGMbl 06pa60TKM OMOTKaHM aKyCTMMeCKOTO 
npiieMHUKa, KOTOpbltf ABJlfleTCfl npMeMHUKOM 

MHcfcopwianHM o coctohhuh 6wonomHecKofi 

TKaHM, Heo6XQAMMOfl A™ AOCTM)KeHM5l 



onTMManbHoro pewiwa o6pa6orKM. 1 3.n. cjwiu. 
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(54) TIP PIECE OF LASER SYSTEM FOR TREATING BIOLOGICAL TISSUE 

(57) Abstract: 

FIELD: surgery; orthopedics; stomatology. 
SUBSTANCE: invention offers advantages due 
to fact that interior of tip piece of laser 
system for treating biological tissue 
contains acoustic detector which receives 
information of state of biological tissue to 
be treated. Information thus-received serves 
to optimize tissue treatment process 
conditions. EFFECT: minimum invasive action. 
2 d, 2 dwg 
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M3o6peTeHne othocmtca k MeflML^UHCKoPi 

T9XHMK9 W MOWOT 6blTb MCT10nb30B3HO B 

xkipyprMM, opToneAMM m cTOMaTonoruw Ann 
o6pa6cmcM MflrKMX m TBep^bix iKanew. 

M3BecTeH HaKOHeMHMK na3epHoro cicanbnenfl, 
coAepxcamMfi cpe^cTBo /pcraBKM jia3epHoro 
M3nyMeHMfl noBepxHOCTM o6pa6aTbiBaeMOM 

6HOTK3HM [1] 

OcHOBHbIM HeflOCTaTKOM flaHHOTO 

ycTpofiteTBa wanReTCfl OTcyTCTBue b HeM 
HppwramioHHoro KaHana, a TaioKe cpeACTBa, 
noaBOJiflioLnero onpeAexiflTb bma 
o6pa6aTbmaeMOM tk8hh. 

kfcBecTeH Ta»0Ke na3epHbjfi HaKOHenHHK Ann 
6opManjMHbJ, KOTopufi flBnaeTca Hanoonee 
6jih3kmm no TexHMMecKofi cyiAHOcrw w npwHHT 3a 
npoTOTwn [2] 

3tot HaKOHeHHMK cOAepXMT.. KpoMe cpeACTBa 
AocraBKM /ia3epHoro M3nyHeHHfl, cpeflpTBO 
flocraBKM ao nosepXHoc™ oopaoaTbiBaeMoft 
BuoTicaHM opoujaiou^e^ >kmakoctm. 

Ochobhwm HeAOcraTKOM npOTOTMna 
aanfleTca oTcyTCTBue b HeM npweMHwca 
MHcj)opMam^w o coctohhmm c>6paoaTbiBaeMotf 
TKaHH, no3BonflK>iMero onpeAenMTb ee bha. 

3aAaMa, Ha peaieHwe kotodow HanpasneHO 
M3o6peTeHne, 3axnioMaeTCJi b co3AaHun 
ycTpoflcTBa, o5ecneMMBaioinero vaooctbo 
nposeAeHMfl na3epH0M o6pa6oTKM 6noTKaHH npw 
oAHOBpeMeHHOM onpeAeneHMM bha^ m 
cocTOWHun oopaoaTbiBaeMOw OMOTicaHH, mo, B 
cbok) onepeAb, ooecneHWBaeT MMHMMajibHyio 

MHBa3liBHOCTb. 

3aAaMa peiuaeTCH npn ocyiuecTBneHHU 
M3o6peTeHM« 3a ch&t TexHimecKoro pesynbraTa, 
3aicnKNaK)Luerocfl b onTMMW3au,HM ycnoBMw 
npneMa wHCjx>pMau,iiM o cocto^hmh 
o6pa6aTbisaeMofl tk3hm. 

TexHUHecKMM peaynbraT AOCTMraercfl TeM, 

HTO BHyTpH HaKOHeHHMKa na36pHOft CUCTOMbl 

Ana o6paooTKH 6uonorwHeci<ofl TKaHM, 
coAep>KaiAeM cpeACTBO AocTaBKM naaepHoro 
ManyMeHna ao noBepxHocru 5noTKaHn, 
aaKpenneH aKycrMHecKMfi npneMHMK, bxoa 

KOTODOrO OOnpflJKeH C MeCTOM B03AetfCTBHfl Ha 

GnoTKaHb, raK hto cooTHOiueHi/ie paccronHun ot 
onTMHecKOtf ocm Ha BbixoAe HaKoneHHwea AP 

BXOAHOM nOBepXHOCTM aKyCTWHeCKOrO 

npnewiHUKa h paccTOAHMn ot nOBepXHOCTM 
HaicoHeHHUKa b Mecre ero onTMnecKoro BbixoAa 
AO wiecra B03AeficTBMfl Ha ouoTKaHb naxoAMTCfl 
b npe&enax ot 1: 5 ao 4:1. 3neKTpimecKmft 
bwxoa aKycTHMecKoro npweMHmca coeAHHeH c 
6noKOM perncTpai^MM n ocpe act bo m 

SKpaHMpoBaHHoro Ka6e/iR. 

B HaKOHOMHMKG MOX&T COASp^TbCfl 

cpeACTBO AOCTaaKM opoiuaiomefl xmwoctw pp 

nOBepXHOCTM GMOTKaHM. 

H3BeCTHO, HTO 3Ct>a>eKTV1BHOCTb Jia3epH0M 

o6paooTKn enonornnecKOM tiohh c 
OAHOBpeMeHHbiM oeecneneHweM hhskoA 

MHBa3HBHOCTM (CTeneHH HeKD03a) 3aBMCMT OT 

AnwHbi sonHbi m moiuhoctm na3epHoro 
wanyHeHMfl, OHeprwn m BpeMeHM na3epHoro 

B03Ae(fcTBMR M, ^« HeKOTOpblX BMAPB TK3HM. 

KMAKOCTHoro opoujeHn« 30Hbt na3epHoii 
o6paooTKM (cm. HanpMMep, Proceeding of 
Laser-Tissue Interaction V 24-27, January 
1994, Los Angeles, California, Vol 2134A). 

MccneAOBaHMfl, npoBeAeHHue bbtopom, 
noKasann, hto npn otom Heo6xoAHMa 
OAHoapeMeHHafl onTkiMM3ai^MR yica3aHHbix 
napaMeTpoB Ka*Aoro B«Aa 6woTKaHM. 

H HbtMM cnoBaivin, Heo6xoAMMbi: 

BO3M0KHOCTb Bbl6opa OnTMManbHblX AHMH 
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BOJiH ManyMeHMM na3epoB nnn mx cwecM, 

perMCTpauMH npouecca na3epH0^ 
AecTpywjMM, BMAa m cocroflHMq 6noTKaHM m 
ynpaaneHM« ahuhom BonHbi, MoiAHOCTbfo, 
SHeprweH m bpgmghgm na3epHoro B03AeMCTBMfl, 
CMCTeMa opouueHMfl 30Hbi naaepHOM 
o6pa6otKn. 

On™MH3aU,MH pe>KMMa 06pa60TKH BOSMOMCHa 
npH HaJll/lHHM CHCTeMbl 06paTH0W CBA3M, 

obecneHMBaiomeM ynpaBneHne napaMeTpaMn 
na3epHoro nairyMeHUfl b 3aBMCMMOCTM ot 
cocTonHMS m bhas oopaoaTbiBaeMoR TtcaHM, T.e. 

HeoOXGAUM npweMHMK MHCfXODMaU.HH o 

cocToaHMM o6paoaTb!BaeMOM TKaHH, buxoa 
KOTOporo coeAMHen c 6noKOM ynpaaneHMfl 
napaMeTpaiwn na3epHoro MsnyneHnq. 

npneMHMKOM MH(JXDpMaU,MM O COCTOflHMM 

o6pa6aTbJBaeMOH TKaHn Moxer 6biTb 

aKyCTMHeCKMft npVieMHMK 3ByKOBO« BOJIHbl, 

KOTopa^ o6pa3yeTCfl b pe3yxibTaTe na3ep«oro 
pa3pyujeHHfl 6noTKaHn. flnn paannHHbix TKaHefl 
aMnnnTyAa aKycTWMecKoCi bojihu paanwHHa (cm. 
Renso Salimbeni "Shock wave models keep 
laser surgeons on target" Opt Laser Europe 
June 1994, p.p. 37-39). 

flpn paspyweHUM 6motk3hm Me)KAy HananoM 
B03AeticTBM5i na3epHoro nMnynbca m 
noflaneHweM aKycTHHecKoro cMmana 
HaojiK)AaeTCH BpeMeHHaa 3aAepxKa. Bennni^Ha 
stoW 3a/jep>KKM onpeAenneTca TpeMfl 

CjjaKTOpaMki: paCCTOflHHBM OT MCTOHHMKa 3ayKa : 

KOTopuM flBnaeTcn o6jiyMaeMan noBepxHocib 
6noTKaHH, AP npueMHUKa, perwcTpupyjou^ero 
aKycTMHecKMft HMnynbc; MHTeHCMBHocTbio 
na3epHoro nanyMeHUfl Ha nosepxHOCTW 
o6pa6aTbisaeMOM TKaHM m BenM^HHOM nopora ee 
pa3pyuje«Mn. 

Hcx^ieAoeaHMfl noKaaann, wto aKycTMHecKMfi 
MMnynbc, BoaHUKaioiAMft npn pa3pyujeHMn 
6woTKaHn c oonee hm3kmm noporoM naaepHoro 
pa3pyujeHMfi, HanpMMep AeHTMHa. MMeeT 
MeHbUjyK) BpeMeHHyto 3aAep>KKM oTHocnTe/ibHO 
Hasana xia3epHoro MMnyjibca, HeM a xy ctm necKMM 
MMnynbc, BOSHMKaHDu^wvi npw pa3pyiueHMM tk3hm 
c oonee BbicoKUM noporoM pa3pyiueHMyi, 
HanpMMep 3Manw (cm. G.B. Aftshuler, A.V. 
Belikov, at all ^Acoustic response of hard 
dental tissues to pulsed laser action". SPIE 
VOL 2080. Dental Applications of Lasers, 
1993, p.p. 97-103). 

TaKMM 0Opa3OM, HAeHTHCj)HKau,HH Bnoa 

o6pa6aTbiBaeMOM Ticann aaBucuT ot tohhoctm 
M3MepeHwn BpeMeHHOM 3a,qepxKM . 

3aKpenneHne aKycTMMecKoro npweMHMKa 
BHyrpM HaKOHeHHHKa ocBo6o>KAaeT 

onepai^noHHoe none ot AonojiHMTenbHbix 
npncnoco6neHnft, cboamt k MMHUMyMy 
o^rryKTyau^K) napaMeTpoB npwHnToro 
aKycTMMecKoro cwmana h 3aBMCHMOCTb 
BennHMHw BpeMeHHOti 3a^ep>KKvi ot 
MaHkinynfmnfl onepaTopa, a Taioxe 3amnmaeT 
aKycTMHecKMft npweMH^ic ot cnvMa^Hbix 
noBpeiKAeHuft. 

noMeiAeHne aKycTWHecicoro npweMHHKa c 

SneKTpMHeCKHM BblXOAOM BHyTpb HaKOHeHHMKa 

BneneT 3a coootf HanwMMe b nocneAHeM 
npoBOAHMKa c tokom. B stom cnynae 
h9o6xoahmo ooeaonacwTb KaK nauw9HTa, raK m 
onepaTopa ot cnyHa^Ho B03MO>KHbix 
anetapoujoKOBbix B03AeftcTBHM. Kpowe Toro, 
HeooxoAHMa noMexoycToi^HUBan nepeAana 
BbixoAHbix cumanoB k 6no»cy wx perwcTpam^n. 
nosTOMy coeAHneHwe BbixoAa aKycTunecKoro 
npneMHMKa c 6noKOM perMcrpai^MM BbinonHeHO 
nocpeACTBOM 3KpaHnpoBaHHoro ica6en«. 
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no csefleHMflM aBTOpa ooaoicynHocTb 
wanoxeHHbtx b ct>opMyne M3o6peTeHM* 
npii3HaK0B ABJlfleTCR hobom\ a caMO 
TexHMMecKoe peiueHne yAoaneTBopaeT 
KpnTepwK) n n3o6peTaTejibo<MM ypoeeHb". 

Ha o>ir. 1 cxeMaTMMecKM M3o6pa*ceH 

6eCKOHTaKTHblM HaKOHeMHMK Jia3epHOM CMCTeMbl 

Ana o6pa6oTKM OMOTKaHM; Ha cf>nr. 2 KOHTaKTHbiii 

HaKOHeMHMK. 

EeCKOHTaKTHbIM HaKOHeHHMK {$>M. 1) COCTOMT 

M3 Kopnyca 1, BHyTpw KOToporo pacnoAoaceHbi 
onTunecKafl cvicTeMa, cocTOflmafl M3 
orrniHecKoro BO/iOKHa 2, KonnMMMpyiomeM nnH3w 
3, noBopoTHoro seprana 4 m cboKycMpyioiAefl 
nnH3bi 5. a TaiOKe BOAonpoBOAflinaa Tpyora 6 m 
B03flyxonpoBOAnL4afl rpy6Ka 7. AicycTMMecKMfi 
npweMHMic 8 aakpenneH BHyrpw HaKOHeMHMKa 

T3KMM 06pa30M, MTO erO aKyCTMHeCKMM BXOA 

oopaineH k Mecry BCOAeflcTBMfl na 6noTKaHb 9 

(MCTOMHMKy aKyCTMMeCKOtf BOJlHbl), a 

aneiapHHecKMfl buxoa coeAMHeH c (wiokom 
perMcrpauMM 10 nocpeflCTB om OKpaHMpoBaHHoro 
Ka6e/ifl 11. nepen bxoaom aKycTMMecKoro 
npweMHwea 8 Ha noBepxHoc™ HaKOHeMHMKa 
pacnono«ceHa AMaqbpanvia 12. PaooMMfi 

MHCTpyMeHT 13 (BOJ10KHO MJ1M CancjMDOBblM 

crepxeHb) KOHraKTHoro HaKOHeMHMKa noKa3aH Ha 
qbnr.2. ripn pa6oTe c hum Mecrro BcoAeMCTBMH Ha 
6noTKaHb 9 yfla/ieHO or noBepxHOCTM 
HaKOHSMHMKa 6onbwe, neM npw paoore c 

OeCKOHTaKTHbIM HaKDHeHHMKOM. 

MecTopacnonoweHwe aKycTMMecKoro 
npneMHUKa 8 onpeAeneHO W3 cneAytoiUMX 
coo6pa>KeHMii. 

YHHTbiBan, mto HaiiMeHbiuee paccroflHwe ot 
noBepxHocTM HaKOHeMHMKa ao MecTa 

BOSAeifcTBMfl Ha 6nOTK3Hb 9 MOWeT MeHflTbCfl M 

Ana paSJlMMHblX bmaob TKaHeft w o6pa6oTKkt 
Kone6neTC* or 8,5 AP 20 mm. a AMaMeTp 
QtoKycMpytomeft J1MH3W 5 paBeH 3 mm ot 
onTHMecKoPi ocm qtoKycMpyiomefl JiMH3bi 5 no 
HanpaB/ieHHK). nepneHAMKynapHOMy otom ocw. 
MaKCMManbHo B03Mo>Kuoe yAaneHMe 
aKycrnHecKoro npMeMHMKa 8 ot MecTa 
B03fleHCTBMfl Ha oilOTKaHb 9 orpaHHMHBaeTcn 
CHVDKeHHeM MyBCTBHT&nbHOCTH 6noKa 

perwcTpaLjHOHHoro aKycTMMecKoro cumana m 
SKpaHMpoBaHneM Bxofla aKycTMMecKoro 
npMBMHMKa 8 pyKofl onepaTopa m cocTaBimeT 34 

MM. YMHTbiBaH Q*)OpMy HaKOHeMHMKa, 

aicycTHMecKn^ npnewHUK 8 3aKpenneH nepea 
6nn>KaMiije^ k Mecry BosAeRcTBMfl Ha TKBHb 
BepujMHOM yrna M3rnoa Tena HaKOHeMHMKa TaK, 

MTO COOTHOLiieHUe paCCTOHHMfl OT OnTMMeCKOM 
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ocm ao bxoahoh noBepxHOCTii aKycTMMecKoro 
npneMHMKa 8 w paccTOHHMfl ot noBepxHocTM 
HaKOHeMHMKa b MecTe ero onntMecKoro BHXOAa 

AO MeCTa BOSASMCTBHR Ha 6MOTKaHb, HaXOAHTCR 

b npeAenax ot 1:5 ao 4:1. 

MocneAOBaHMR, npoBeA©HHbie aBTOpOM, 
noKasajiw, mto npw pacnonoaceHMM 
aKycTMMecKoro npneMHMKa b yKa3aHHbix 
npeAenax aKycTMMecKa« BoriHa, o6pa3yK)iA£WCR 
npw na3epHOfl aenni^MM 6i/ioTKaHe^, MMeeT 
aMnnmyAy, AOCTaTOMHyio pf\s\ perncTpauuM 

aKyCTMMeCKMMM npMeMHMKaMM, KpoMe Toro, B 

3TMX npeAenax aMnnwryAa aKycTMMecKOfl BonHbi 
Hecer MHCpopMat^Mio o Twne o6paoaTbiBaeMOM 

TK3HM. 

fluac^parMa 12 mo>k©t 6biTb BbinonneHa M3 
MeTannMMecKDM qbopMbi mhh nonnMepHO^ 
nneHKM, pojib KOTopbix 3aKnioMaeTCfl b 3ai4MTe 
bxoahom noBepxHOCTM a Ky ct mm ecKO ro 
npweMHMKa 8 ot pasxieTaioiunxcn MacTMMeK 
6noTKaHM 9 n 6pbisr boaw, a Taiwce flBnaeTCP 
pe30HaTopoM aicycTMMecKMX K0/ie6aHMM. 

flpw npaKTMMecKOM peariM3auMM HaKOHeMHMKa 
b KQMecTBe aKycTMMecKoro npMeMHMKa 8 Bw6pan 
MWKpoc)x)H qbupMbi Bpfo/ib m Kbep 4138 b 
KOMnnexce c npeflycwnnTeneM 2633 m 
nepexoAHMKOM UA 0160. 

TaxwM o6pa30M, npeAnaraeMoe ycTDOMCTBO 
HaKOHeMHMKa 3a CMeT cob oKy nHOCTM aaflBnaeMbix 
npM3H3KOB ooecneMMBaeT MMHMMaxibHyio 

TpaBM3TM MHOCTb npM np0B8A©HMM JiasepHOM 

oGpaooTKw GnonorMMecKOM ttohm b coMeTaHMM c 
yAOOCTBOM npoBeAeHMR o6pa6oTKn. 

OopMyna M3o6peTeHMfl: 

1. HaKOHeMHMK na3epHOM cMCTeMW Ana 
o6pa6oTKM 6MononiMecKofi tk3hm, coAep>Ka w\v\)A 
cpeACTBO AOCTaBKM na3epHoro M3nyMeHM« ao 
nosepXHOCTM Gmotiohm, OTHMMaraiMMRCfl TeM, 
mto BHyTpM Hero saKpenneH a KycT mm ecKMtt 

npweMHMK, BXOA KOTODOrO COnpWKeH C MeCTOM 
B03AeMCTBMfl Ha 6MOTKaHb TaK, MTO 
OOOTHOUJeHMe paCCTOflHMH OT OnTMMeCKOM OCM Ha 

BbixoAe HaKOHeMHMKa AP bxoahom noBepxHocrw 
aKycTMMecKoro npMeMHMKa m paccTO«HMR ot 
no Bepx hoctm HaKOHeMHMKa b MecTe ero 
onTMMecKoro BbixoAa AO MecTa B03Ae«cTBMfl Ha 
©MOTKaHb naxoAMTCfl b npeAenax 1 5 4 1, a 
aneKTpMMecKMR bwxoa coeAMHeH c 6noKOM 
perMCTpauMM nocpeACTBOM OKpaHMpoBaHHoro 
KaoeriR. 

2. HaKOHeMHMK no n. 1 , OTXinMaKxuMMCfl TeM. 

MTO OOAepJKMT CpeACTBO A0CT3BKM opoujaJoiAe^ 

XMAKOCTM AO nOBepXHOCTM 6MOTK3HM. 
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